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Abstract
The paper presents a decomposition of income mobility indices into two
basic sources: Mobility induced by a change of the income distribution shape
and mobility induced by a re-ordering of individuals in the income pecking
order. The decomposition procedure based on counterfactual distributions
results in a decomposition that is applicable to a broad class of mobility
measures. Application to income ‘movement’ indices with data for Belgium,
Western Germany and the USA indicates that reranking has been the major
force behind income mobility.
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1Introduction
Income mobility studies are typically concerned with the evolution over time of the
economic well-being –the income– of given recipient units in a society. The cen-
tral argument of this paper is that individual income changes can be interpreted
as resulting from the combined eﬀects of two factors: The change in the marginal
income distribution (i.e. the set of incomes available in the society at a given time
period) reﬂecting the evolution of the economic environment in which individu-
als function, and the change in their position in the income pecking order which
reﬂects the evolution of their economic status relative to other recipient units in
the society. Thence the question: What lies behind income mobility? Rerank-
ing or distributional change? This idea is reminiscent of the distinction between
‘exchange’ and ‘structural’ mobility in the sociological literature on occupational
mobility which has been applied in welfare economics terms in the early eighties
(Markandya 1982a, Markandya 1982b, Markandya 1984).1 This paper revisits such
an approach and proposes a method to help disentangle and quantify the ‘exchange’
and ‘structural’ components of a broad class of income mobility measures. Addi-
tionally, further decomposition of the eﬀect of the changing income distribution
shape is suggested so as to separate out ‘growth’ eﬀects from ‘dispersion’ eﬀects.
A similar decomposition has been developed in Ruiz-Castillo (2001) in the par-
ticular case of the mobility index advocated by Chakravarty et al. (1985). The
present paper diﬀers from (and complements) Ruiz-Castillo’s (2001) in two main
directions. Firstly, the principle of the decomposition and the estimation procedure
are presented and discussed independently on any mobility index, thereby oﬀering
a general framework within which to apply the decomposition.2 Secondly, greater
focus is put on the estimation procedure with a discussion of the sequencing prob-
lem in constructing the counterfactual distributions on which the decomposition
procedure is based.
Using panel data on incomes for Belgium, Western Germany and the USA be-
tween 1985 and 1997, I present an application of the methodology for a somehow
neglected concept of mobility, one of income movement as advocated in Fields & Ok
(1996) and Fields & Ok (1999b). The results show that individual income changes
are much larger in the USA than in the two European countries. Such a ﬁnding is
coherent with the diﬀerences of economic institutions between these countries, al-
1See also Dardanoni (1993), Maasoumi (1998) or Formby et al. (2001).
2Note however that, unlike many mobility indices, the Chakravarty-Dutta-Weymark index
allows a social welfare-based assessment of mobility. Ruiz-Castillo (2001) provides a detailed
discussion of the normative interpretation of the estimated factors.
2though it contrasts with previous income mobility comparisons (see e.g. Burkhauser
& Poupore 1997). The ‘exchange’ component turns out to be the main explanatory
factor for the observed income variations in all three countries. Changes in the
marginal distribution contrbuted approximately to a quarter to one third of the
adopted income mobility measures between 1985 and 1997.
The remainder of the paper is organised as follows. The next section introduces
notation and details the methodology. Section 2 discusses the scope for applica-
tion of the decomposition to speciﬁc mobility indices. The empirical application is
presented in Section 3. A brief conclusion ends the paper.
1 Reranking and distribution change: Decom-
posing income mobility measures
The framework of analysis is a two time periods context: A base period labelled
0, and a ﬁnal period labelled 1. The population is described by the index set
N ´ f1;2;:::;ng. For any time period k 2 f0;1g, let yk
i denote the income of
individual i 2 N, and yi = (y0
i;y1
i) be her income proﬁle over the two time periods.






and all the elements at the heart of the analysis are therefore collected in the n£2
matrix y = (y0;y1). Let A ´ Rn
+ be the domain of y0 and y1 and A2 ´ R2n
+ be
the domain of y. Crucially, it is taken for granted that a particular mobility index
M : A2 ! R has been adopted to measure the level of mobility in the process of
moving from y0 to y1. Examples of such mobility indices are numerous.3
My objective is to decompose M(y) into components quantifying the ‘exchange’
and ‘structural’ factors identiﬁed in the Introduction. The contribution of the
‘structural’ component is the share of M(y) that can be explained by the evolution
of the shape of the distribution, and the ‘exchange’ contribution is the proportion of
M(y) that is due to the reranking of individuals over the positions available in the
economy. This exercise tells us, in an accounting sense, to what extent it is because
the economy evolved (driving individual’s income along with it) and to what extent
is it because people moved up or down within a given structure that income mobility
is observed, thereby building a bridge between analyses quantifying the evolution
of the marginal income distribution over time and the studies on income mobility.
3See Fields & Ok (1999a) for a survey. Diﬀerent indices often capture diﬀerent notions of ‘mo-
bility’. Many indices capture some intuitive descriptive content of the concept whereas a limited
number of them attempt to rank income structures in terms of the social welfare implications of
mobility.
3Consider the following four hypothetical processes with n = 3:
y0 ¡! y1
I: (1;2;3)0 ¡! (1;2;3)0
II: (1;2;3)0 ¡! (2;4;6)0
III: (1;2;3)0 ¡! (0;2;4)0
IV: (1;2;3)0 ¡! (3;1;2)0
Only process I exhibits no mobility under any reasonable concept of mobility since
no-one’s income changes. Some individuals experience income variations in the next
three cases and there is therefore room for a diagnosis of non-zero income mobility.
II and III depict two situations in which there is no ‘exchange’ mobility. Whether
there is at all any mobility in such processes is a matter of judgement and will
depend on the speciﬁc function M. But if there is any mobility, all of it can be
attributed to the ‘structural’ component. In case IV, individuals experience income
variations and move along the income ladder so that mobility would probably be
seen as non-zero by any reasonable observer. But, by contrast to II and III, all of
the mobility is accounted for by the ‘exchange’ component since the shape of the
(marginal) income distribution is left unchanged.
A natural reﬁnement of this decomposition is to split the ‘structural’ component
into a ‘growth’ term and a ‘dispersion’ term. The ‘growth’ component is the share
of M(y) that can be attributed to a growth of the ‘size’ of the economy. The
‘dispersion’ term is the share of M(y) that can be attributed to a change in the way
total income is distributed among agents. The ‘structural’ mobility component in
process II is entirely due to ‘growth’ because total income has grown but the income
shares held by individuals are left unchanged. On the contrary the ‘dispersion’
term accounts for all the ‘structural’ mobility in process III since there is no income
growth but a change in the available income shares.4
To quantify the three components, I suggest a simple marginalist procedure
based on the construction of counterfactual income structures. Starting from the
initial income vector, one moves progressively towards the actual ﬁnal income vector
by isolating and adding one of the three sources of change at each step. The
contribution of each factor is quantiﬁed by the marginal change in the estimated
mobility level when its eﬀect is added to the counterfactual income structure.
4Fields & Ok (1996) suggest a decomposition of their income movement index in a similar
fashion. A ‘transfer’ component is arising from the transfer of income among individuals with
total income held constant, and a residual ‘growth’ component is due to the change in per capita
income. Although similar in spirit, this decomposition diﬀers from the approach suggested here,
and is speciﬁc to a single income mobility index.
4Deﬁne G(y;y1), D(y;y1) and E(y;y1) as three transformation functions that,
when applied to an income vector y with income vector y1 used for calibration,
generate counterfactual income vectors that incorporate respectively the growth
component, the dispersion component and the exchange component, but all leave
the other factors unchanged. For example, the counterfactual vector ˜ y = G(y0;y1)
embodies a growth mobility element (mean income in ˜ y and y1 are equal), but has
the same Lorenz curve as y0 and individual ranks are left unchanged. Deﬁne also
S(y;y1) = G±D(y;y1) = D±G(y;y1) as isolating the overall ‘structural’ component
so that ˜ ˜ y = S(y;y1) is equal to y1 up to a permutation of its elements. A natural
quantiﬁcation of the contribution of each factor is then by the marginal impact on






































with M((y0;y0)) = 0 and M((y0;E ±D±G(y0;y1))) = M((y0;y1)). By the additive
structure of this decomposition, the ‘structural’ component is MS(y) = MG(y) +
MD(y).
To make this decomposition operational, it suﬃces to construct the functions G,
D, and E to reﬂect the eﬀect we attempt to isolate at each step. This procedure has
the advantage of making the decomposition applicable to a broad class of mobility
indices (see Section 2). I suggest the following straightforward speciﬁcations. For






This inﬂates all incomes in y by a constant (so that the means of G(y;y1) and y1





¹1 £ L £ y (3)
where L is a n £ n diagonal matrix with generic elements y1
(r(yi))=yi (y1
(i) are order
statistics and r(yi) is the rank order of yi in vector y). This applies the Lorenz
curve of y1 to y neither changing mean income nor the ordering of values in y. By
construction, we also have
S(y;y
1) = G ± D(y;y
1) = D ± G(y;y
1) = L £ y: (4)
5Finally, assuming for notational convenience that row indices are speciﬁed so that




y1 £ y (5)
where Py1 is a n £ n permutation matrix that ranks y1 in increasing order.5 This
transformation sorts income values in y in the order of y1 incomes, i.e. ˜ y = E(y;y1) =)
r(˜ yi) = r(y1
i).
This construct is illustrated in Figure 1 in the case of an economy with two
agents. Alternatively, it can be represented using Generalised Lorenz and Concen-
tration curves.6 The income structure y is depicted by the Generalised Lorenz curve
of the initial income distribution, GL(y0), and the Generalised Concentration curve
of ﬁnal incomes ordered by initial income position, GC(y1) (see Formby et al. 2002).
Mobility indices measure the ‘distance’ between the two curves.7 The suggested de-
composition decomposes this distance as exempliﬁed in Figure 2. GL(y0) is an
initial Generalised Lorenz curve, GC(y1) is the Generalised Concentration curve of
ﬁnal incomes and GL(G(y0;y1)) and GL(D ± G(y0;y1) are counterfactual distribu-
tions. The sequential change in the distance from GL(y0) to GC(y1) identiﬁes the
role of the three factors in turn.
One major shortcoming of such a sequential decomposition procedure is the de-
pendence of the estimated contributions upon the sequence adopted to introduce the
factors. Equation 1 and the two ﬁgures illustrate a Growth-Dispersion-Exchange
sequence that ﬁrst measures the eﬀect of changes in the marginal distribution (as-
suming no reranking), then assesses the impact of reranking net of distributional
changes. Other sequences of introduction of the factors (i.e. diﬀerent sequences
of composition of the G, D and E functions) could be applied, and diﬀerent val-
ues for the factor contributions are likely to be obtained. In particular, one could
ﬁrst assess the eﬀect of reranking assuming no ‘structural’ change, and then let
the structural component be measured as an added eﬀect. Similarly, whether the
‘growth’ component should be entered before or after the ‘dispersion’ component
may be unclear.8
To deal with situations where no single sequence appears as a legitimate option,
a procedure inspired from cooperative game theory which has recently been adapted
5Py1 can be deﬁned implicitly by ˜ y = Py1 £ y1 =) (˜ y1 · ::: · ˜ yn).
6I am grateful to an anonymous referee for suggesting this alternative representation.
7Note that the area between the curves conveys a visual impression of mobility that may not
correspond to what some mobility indices measure (in particular, the visual impact of income
gains of the initially poorest is more important than similar gains for the richest). The size of this
area should not be mis-interpreted as being in agreement with all measures of mobility.
8Ruiz-Castillo (2001) adopts a sequence with ‘dispersion’ entered ﬁrst followed by ‘exchange’
and ‘growth’.


































































































8to similar decomposition problems, can be envisaged. Shorrocks (1999) gives a de-
tailed presentation of this approach based on the evaluation of the Shapley value of
the decomposition. The approach is also detailed in Chantreuil & Trannoy (1999)
and Rongve (1999) with particular reference to the decomposition of inequality mea-
sures. As summarised in Shorrocks & Kolenikov (2000), “(t)he technique involves
considering the impact of eliminating each factor in succession, and then averaging
these eﬀects over all the possible elimination sequences.” The procedure results in a
decomposition that is exact (since it is based on the marginalist idea) and symmet-
ric (i.e. the estimated contributions do not depend on the order of introduction of
the factors). If Mj;s(y) denotes the marginal eﬀect of factor j (with j 2 fG;D;Eg)










where S(3) is the set of all possible introduction sequences of three factors.
However, a simple averaging over all sequences assumes that all the sequences
are equally relevant. In the present context, it can be argued that we face a hierar-
chical two-stage decomposition with primary focus on the ‘exchange’-‘structural’
distinction, and the ‘growth’ and ‘dispersion’ components coming only as sec-
ondary factors. Introduction sequences that split the ‘growth’ and ‘dispersion’ com-
ponents (i.e. ‘growth’-‘exchange’-‘dispersion’ and ‘dispersion’-‘exchange’-‘growth’)
could then be discarded. In hierarchical decompositions, Shorrocks (1999) suggests
applying a variant of the standard Shapley algorithm, the Owen decomposition
rule. Applied to our problem, this algorithm consists in applying the standard












where i 2 fS;Eg denotes one of the two primary factors (‘exchange’ or ‘structural’)
and s1 2 S
(2)
1 is one of the two possible introduction sequences of these two primary
factors. In a second step, the contributions of the ‘growth’ and ‘dispersion’ compo-
nents are computed by applying the Shapley decomposition rule to these secondary

















where j 2 fG;Dg denotes one of the two secondary factors, s2 2 S
(2)
2 is one of the
two possible introduction sequences of these two secondary factors, and Mj;s1;s2(y)
9is the marginal eﬀect of the secondary factor j in the particular sequence s2 of
introduction of the secondary factors and s1 of introduction of the primary factors.
2 Choosing a mobility measure
In principle, any measure of mobility can be decomposed using the methodology
outlined in Section 1.9 However, indices diﬀer in the notion of mobility that they
capture (see the discussions in Fields & Ok (1999a), Fields (2000) or Van de Gaer
et al. (2001)). For example, some measures are, by construction, insensitive to
‘structural’ mobility as in Schiller (1977). The ‘exchange’-‘structural’ decomposi-
tion is clearly irrelevant in this case as it degenerates to a decomposition with the
‘exchange’ factor contributing to all mobility. Two properties of mobility indices
can be used to detect the applicability of the decomposition to speciﬁc mobility
measures: If satisﬁed, then the decomposition degenerates to a case with one (or
more) components driven to zero.
The ﬁrst property is intertemporal scale invariance (Fields & Ok 1999a):
Property 1 A mobility index M satisﬁes intertemporal scale invariance if M((°y0;¸y1)) =
M((y0;y1)) for any °;¸ 2 R++ and any y0;y1 2 A.
Note that this property is not to be confused with a weaker relativity property
stating that ‘only income shares matter’: M((°y0;¸y0)) = M((y0;y0)) for any
°;¸ 2 R++ and any y0 2 A (Chakravarty et al. 1985).
The second property requires the deﬁnition of a rank-preserving transformation
matrix with respect to vector x.
Deﬁnition 1 A matrix H(x) is a rank-preserving transformation matrix with re-
spect to vector x if H(x) is a square diagonal matrix such that
P(x) = P(H(x)x)
where P(x) is a permutation matrix ordering the vector x in increasing order, i.e.
e x = P(x)x ) e xi · ::: · e xn.
A rank-preserving transformation matrix with respect to vector x is a matrix trans-
forming the vector x into a vector y while preserving the order of the vector ele-
ments. With this deﬁnition, the second property, ordinality in units, is:
9I assume that all considered mobility indices satisfy a normalisation property: M((y0;y0)) = 0
for any y0 2 A.
10Property 2 A mobility index M satisﬁes ordinality in units if M((H(y0)y0;J(y1)y1)) =
M((y0;y1)) for any rank-preserving transformation matrices H(y0) and J(y1) and any
y0;y1 2 A.
It is straighforward to see that ordinality in units implies intertemporal scale in-
variance. Again, this property is not to be confused with a weaker rank sensitivity
property stating that ‘only ranks matter’: M((H(y0)y0;J(y0)y0)) = M((y0;y0)) for
any rank-preserving transformation matrices H(y0) and J(y0) and any y0 2 A.
The link between these properties and the decomposition is expressed in the
following propositions:
Proposition 1 If M satisﬁes ordinality in units then MG(y) = MD(y) = MS(y) =
0 for any y 2 A2.
Proposition 2 If M satisﬁes intertemporal scale invariance then MG(y) = 0 for
any y 2 A2.
Proposition 1 indicates that the decomposition is inapplicable to measures that
are ‘ordinal in units’: All components except the ‘exchange’ factor degenerate to
zero. Proposition 2 indicates that ‘intertemporally scale invariant’ mobility indices
are decomposable into ‘exchange’ and ‘structural’ components but the ‘growth’
component is zero by construction. These results directly follow from the marginal
formulation of the decomposition and the approach suggested to construct the in-
termediate counterfactual distributions.
Table 1 checks the properties satisﬁed by the most commonly used mobility in-
dices. It turns out that the decomposition into ‘exchange’ and ‘structural’ factors
is relevant for most of the tabulated indices since only the average jump and mea-
sures based on the rank-correlation coeﬃcient satisfy ordinality in units. It may
seem surprising that the index proposed by King (1983) is meaningfully decom-
posable. The surprise is explained by the potential confusion between ordinality
in units and rank sensitivity. The distribution of income shares does explain part
of the index via a leverage eﬀect on the rerankings observed. Rank changes are
weighted by the distance between income shares exchanged, thence the potential
‘structural’ eﬀect. A similar remark holds for the positive ‘growth’ eﬀect in relative
indices such as proposed by Shorrocks (1978), Chakravarty et al. (1985) or Fields
(2002).
113 Income mobility in Belgium, Western Germany
and the USA, 1985-1997
Let me now illustrate the decomposition with an application to panel data for
Belgium, Western Germany and the USA. Two waves of panel data are used in
the application. The data cover about a decade starting in the mid-eighties with
income information collected in 1985 and 1997.
The income deﬁnition is annual post-tax post-transfer disposable household in-
come. It includes labour and non-labour income and transfers of all household
members, minus total household taxes and social security contributions. All in-
comes are expressed at constant 1997 prices. The focus is on individual income
changes, not on household income changes since households form and dissolve as
time goes by. In order to move from household income to individual income, it is
assumed that total resources are equally shared among the members of a household:
Each person is assumed to receive the ‘single adult equivalent income’ of the house-
hold to which she belongs. The equivalence scale adopted to equivalise incomes for
households of diﬀerent sizes is ye
it = yit=n0:66
it where ye
it is the equivalent income of
individual i at time t, and yit and nit are respectively the total income and the size
of the household to which individual i belongs at time t.10
The data for Western Germany and the USA are drawn from the latest release
of the ‘Cross-National Equivalent Files (CNEF) 1980-2000’ (as of October 2002)
provided by the Department of Policy Analysis and Management at Cornell Uni-
versity. This dataset contains standardised and comparable data derived from the
German Socio-Economic Panel (GSOEP) and the Panel Study on Income Dynam-
ics (PSID) (see Burkhauser et al. 2001). Results for Belgium are based on the
Belgian Socio-Economic Panel (SEP) data collected by the Centrum voor Sociaal
Beleid (Universiteit Antwerpen). The Belgian data have not been harmonised with
the other two datasets, and the income variable used in the Belgian data do not
include asset ﬂows and private transfers as the CNEF data do. Also, taxes are
simulated in the CNEF data whereas net amounts are directly collected in the SEP
survey. See Cantillon et al. (1999) for more information on the SEP data. To min-
imise the possibility of showing results driven by outlying observations, the top and
bottom percent of the income observations have been removed from all samples at
each wave. Sample weights correcting for unequal sampling probabilities are used
throughout to improve the representativeness of the samples.
10The advantage of this one-parameter equivalence scale over a two-parameter scale that dis-
tinguish children and adults, in the context of mobility analysis, is that no discrete income jumps
are implied when individuals cross the age delineating childhood from adulthood.
12The concept of mobility I concentrate on is one of income movement (Fields &
Ok 1999b) that captures the magnitude of income changes experienced by economic
agents. A concept of distance between the incomes received by an individual at
both time periods is adopted and assessment of the level of overall income mobility
in the society is taken to be an average over the population of these individual
distances (Cowell & Schluter 1998). This is meant to give direct information about
the income ﬂux that takes place in the society, and to identify how (un-)stable
have been the incomes of individuals in a given time period. Fields & Ok (1996)
advocate a measure of mobility which uses a distance concept based on the absolute
income diﬀerence, and Fields & Ok (1999b) suggest a concept of distance based on




















Decompositions of the latter are reported here (decompositions of the former are
available from the author on request). This mobility concept diﬀers from most
approaches to income mobility measurement in one important respect: Income
mobility is seen as the juxtaposition of isolated individual experiences and not as
an intrinsically social phenomenon where it is individual experiences relative to the
experiences of others that matter. In this regard, the point of view adopted is
closely related to the approach suggested by Cowell (1985). Estimates of standard
error for the reported statistics have been obtained by application of the grouped
jackknife technique (see e.g. S¨ arndal et al. (1992, pp.437–442) or Shao & Tu (1995,
pp.195–196)).
All three samples experienced a substantial growth of average (real) incomes
during the 1985-1997 period, accompanied by an increase in the relative income
dispersion: Mean income increased by 22 percent in the USA, 20 percent in Bel-
gium and 16 percent in Western Germany, and the Gini coeﬃcient increased by 10
percent in the USA, 6 percent in Belgium and 5 percent in Western Germany (see
Table 2).11 The USA experienced the biggest distributional change with both the
largest increases in mean and dispersion, whereas Western Germany experienced
the smallest distributional change. At both time periods, income inequality was
the lowest in the Belgian sample and the highest in the US sample, and the gap
between inequality indices for the USA and the two European countries widened
11These estimates of average income and dispersion are based on the samples used to compute
the mobility indices, i.e. samples composed of survey respondents reporting their income at both
the initial and ﬁnal waves. These estimates thus reﬂect changes in the marginal income distribution
for a subset of the population excluding individuals of extreme ages (those born and dead between
the initial and ﬁnal time periods).
13between 1985 and 1997.
The greater distributional change in the US economy translates in larger relative
income ‘movements’ as measured by Fields & Ok’s (1999b) index. Western Germany
comes second, despite smaller distributional change than in Belgium. In the 1985-
1997 time interval, individual incomes changed by approximately 52 percent on
average in the USA, against approximately 39 percent in Western Germany and
34 percent in Belgium (see the estimated Fields & Ok (1999b) indices in the ﬁrst
row of Table 3). The ranking is conﬁrmed by Fields & Ok (1996) indices. Such
an observation conforms to expectations: The US economic institutions are largely
free-wheeling and, by contrast, the European countries foster high levels of social
protection and their governments exert a much greater inﬂuence on the labour
market than in the USA so as to try to smooth out economic ﬂuctuations. These
factors suggest that income variability should be greater in the USA for the US
institutions tend to make incomes more dependent upon individual circumstances
and do not provide as much insurance against adverse events than in the European
countries.
Arguably, this conformity to the common perception of mobility levels could
be seen as an argument in favour of the use of income movement indices ` a la
Fields & Ok when studying income mobility. The aforementioned results are in line
with the ﬁndings of Formby et al. (2001) but contrast with previous cross-national
comparisons of income mobility showing that income mobility in the USA was
lower than in Western Germany (Burkhauser & Poupore 1997, Schluter & Trede
1999, Maasoumi & Trede 2001). This latter evidence is usually based on indices ` a
la Shorrocks (1978) judging mobility by comparing inequality of smoothed (inter-
temporally averaged) incomes to yearly income inequality. Diﬀerent concepts of
mobility may indeed lead to completely diﬀerent rankings of economies as illustrated
in the short list of alternative mobility estimates reported in Table 3. In all cases,
mobility is higher in Western Germany than in Belgium but the USA can stand
at any of the three positions depending on the index considered. In particular,
Shorrocks’s (1978) and Fields’s (2002) indices attribute a low level of mobility to
the US economy, indicating that income mobility does not lead to much lower
income inequality when incomes are aggregated over multiple years compared to
single period inequality.
Decompositions of the Fields & Ok (1999b) relative income movement index
into the ‘exchange’, ‘growth’ and ‘dispersion’ components are presented in Table
4. Both the non-hierarchical and hierarchical decompositions based on Shapley-
Owen methods are reported, as well as a non-additive decomposition in which the
role of each factor is assessed by its eﬀect when all the other factors are cancelled
14Table 1: Properties of a series of mobility indices.
Ordinality Rank Intertemporal Relativity
in units Sensitivity scale invariance
Average jump (Scott & Litchﬁeld 1994) yes yes yes yes
Rank-correlation (Schiller 1977) yes yes yes yes
King (1983) no yes yes yes
Hart (1976) no no yes yes
Shorrocks (1978) no no no yes
Chakravarty et al. (1985) no no no yes
Fields (2002) no no no yes
Cowell (1985) no no no no
Fields and Ok (1996) no no no no
Fields and Ok (1999b) no no no no
Table 2: Cross-section statistics, 1985-1997.
Belgium Western Germany USA
Sample size 4440 6646 7691
Initial mean income 37408 2058 1390
( 501) ( 26) ( 24)
Final mean income 45029 2387 1699
( 557) ( 33) ( 27)
Income growth rate 20.4% 16.0% 22.2%
(1.3) (1.2) (1.4)
Initial Coeﬃcient of Variation 0.355 0.414 0.531
(0.007) (0.005) (0.009)
Final Coeﬃcient of Variation 0.380 0.436 0.598
(0.008) (0.007) (0.010)
Coeﬃcient of Variation increase (%) 7.0% 5.4% 12.7%
(2.49) (1.83) (1.87)
Initial Gini coeﬃcient 0.196 0.227 0.293
(0.004) (0.003) (0.005)
Final Gini coeﬃcient 0.208 0.239 0.322
(0.004) (0.004) (0.005)
Gini coeﬃcient increase (%) 6.2% 5.1% 9.8%
(2.34) (1.78) (1.65)
Notes: Standard error estimates reported in parentheses. Income values reported are
annual incomes expressed on a monthly basis. Observations with both 1985 and 1997
incomes known.
15Table 3: Mobility indices, 1985-1997.
Belgium Western Germany USA
Fields and Ok (1999) index 0.335 0.392 0.523
(0.008) (0.009) (0.008)
Fields and Ok (1996) (as a fraction of avg. income) 0.370 0.399 0.534
(0.010) (0.009) (0.010)
King index (´ = 0, ° = 1) 0.263 0.300 0.375
(0.012) (0.011) (0.027)
Hart index 0.584 0.630 0.544
(0.021) (0.024) (0.016)
Chakravarty et al. index 0.030 0.040 0.038
(0.004) (0.003) (0.004)
Fields (2002) index 0.122 0.138 0.091
(0.014) (0.011) (0.009)
Shorrocks index 0.150 0.161 0.137
(0.006) (0.007) (0.004)
Notes: Standard error estimates reported in parentheses. See Fields & Ok (1999a) for
the deﬁnition of most of these indices. Also see Fields (2002) and Shorrocks (1978).
The Chakravarty et al., Fields and Shorrocks indices reported are based on the Gini
coeﬃcient of inequality and use only cumulated 1985 and 1997 incomes.
16out. This latter decomposition gives the level of mobility that would be observed
if only reranking, or only equiproportionate income growth, or only relative income
changes had been observed. This corresponds to the factor components obtained
when the factors are introduced ﬁrst in the sequential procedure described infra.
The diﬀerence between the hierarchical and the non-hierarchical decompositions
turns out to be very small, with only the hierarchical structure giving slightly greater
importance to the ‘exchange’ component. The contribution of the three components
is higher in the non-additive decomposition (the three components add up to 135
to 147 percent of the actual mobility level), but the comparative contribution of
each of them is similar to the exact decompositions.
Table 4: Three Exchange-Growth-Dispersion decompositions of M(y).
Belgium Western Germany USA
1. Non-hierarchical decomposition (Shapley)
Exchange factor 0.219 [ 65%] 0.296 [ 75%] 0.389 [ 74%]
(0.006) (1.87) (0.010) (1.60) (0.008) (1.27)
Growth factor 0.107 [ 32%] 0.081 [ 21%] 0.107 [ 20%]
(0.007) (1.66) (0.006) (1.67) (0.007) (1.25)
Dispersion factor 0.009 [ 3%] 0.015 [ 4%] 0.027 [ 5%]
(0.003) (0.93) (0.003) (0.87) (0.004) (0.83)
2. Hierarchical decomposition (Owen)
Exchange factor 0.223 [ 67%] 0.300 [ 76%] 0.396 [ 76%]
(0.006) (1.72) (0.010) (1.56) (0.008) (1.14)
Growth factor 0.105 [ 31%] 0.079 [ 20%] 0.103 [ 20%]
(0.007) (1.68) (0.006) (1.66) (0.007) (1.28)
Dispersion factor 0.007 [ 2%] 0.013 [ 3%] 0.024 [ 5%]
(0.002) (0.73) (0.003) (0.84) (0.003) (0.67)
3. Marginal impact when factors introduced ﬁrst
Exchange factor 0.289 [ 86%] 0.358 [ 91%] 0.469 [ 90%]
(0.007) (1.44) (0.009) (0.96) (0.008) (1.06)
Growth factor 0.185 [ 55%] 0.148 [ 38%] 0.201 [ 38%]
(0.011) (2.55) (0.011) (2.73) (0.011) (2.00)
Dispersion factor 0.020 [ 6%] 0.025 [ 6%] 0.042 [ 8%]
(0.007) (2.12) (0.004) (1.04) (0.009) (1.76)
Notes: Figures in square brackets give relative contributions (contributions expressed
as a fraction of total M(y)£100). Standard error estimates reported in parentheses.
The 3rd decomposition is not additive and give the mobility that would be observed
if only the isolated factor had been into play (i.e. its eﬀect when introduced ﬁrst in
the sequential decomposition).
What lies behind income mobility? The striking feature of the decompositions
17is that income movements in the three countries considered between 1985 and 1997
are essentially due to ‘exchange’ mobility, leaving ‘structural’ factors account for
a smaller fraction of aggregate income movements. According to the hierarchical
decomposition, ‘exchange’ mobility accounts for 67 to 76 percent of income changes.
The non-addtitive decomposition indicates that 86 to 91 percent of the mobility
would still be observed if there were no change in the marginal distribution. A great
deal of income changes experienced at the individual level are therefore overlooked
when studying the change of the income distribution shape without taking intra-
distributional changes into account. Interestingly, although the level of mobility
varies widely between countries, the share of the ‘exchange’ factor is similar in all
countries (especially in Western Germany and the USA).
After the ‘exchange’ component, it is the ‘growth’ component that plays the
most important role with contributions of 20 to 31 percent in the hierarchical de-
composition, leaving only a contribution of 2 to 5 percent to the ‘dispersion’ factor.
38 to 55 percent of the observed mobility would be preserved by a ceteris paribus
equiproportionate growth of all incomes, but only 6 to 8 percent of the mobility
would be preserved by the observed increase in income inequality leaving all other
elements constant. The increase in income inequality over the period, although
distressing in its own right, only had a limited impact on individual incomes.
The ‘exchange’ component in the decomposition of the Fields and Ok indices per
se can be considered as a ‘positional’ (or ‘pure’) income mobility measure since it
is not sensitive to changes in the economic environment. Quantifying the aggregate
income changes implied by the sole re-ordering of individuals in the income pecking
order, it is a measure of positional mobility where the rerankings are weighted
by the income diﬀerence between the positions exchanged. Rerankings in highly
dispersed distributions will ceteris paribus be given greater weight than rerankings
in a concentrated distribution. Such a feature is shared by the King index. If
we use the ‘exchange’ component of the decompositions to compare levels of ‘pure’
mobility between the three countries, i.e. controlling for their diﬀerent distributional
changes, it is still clear that mobility levels are higher in the USA than in Belgium
and Western Germany. The sole ‘exchange’ component for the USA is indeed greater
than the overall index for Belgium (with both ‘exchange’ and ‘structural’ mobility
components added up).
The indices advocated by Fields and Ok are additively decomposable by popu-
lation subgroups, and it is possible to apply the decomposition across subgroups.12
12It is worth pointing out that with the decomposition by factor source advocated in this paper,
taken separately the ‘exchange’ and ‘structural’ factors are not subgroup decomposable: The
sum of each subgroup’s factor component is not equal to the overall eﬀect of this factor in the
18This exercise has been made with a partition of the population in four age groups
(below 26, 26 to 45, 46 to 60 and above 60). For brevity, complete results are not
reported but are available from the author. Mobility turned up to be higher in the
USA than in Western Germany and Belgium in all age groups, and mobility levels
were decreasing with age. The decrease is steeper in the two European countries so
that for the 60+ age group, mobility levels in the USA were 60 percent and 65 per-
cent higher than in Western Germany and Belgium respectively (against 33 percent
and 56 percent for the whole population). Within all subgroups, the ‘exchange’
component was the major force behind income mobility. The ‘growth’ factor was
however important too for the two age groups below the age of 46, with estimated
contributions ranging from 29 percent to 42 percent. ‘Structural’ components were
negligible for the age groups above 45 with the exception of the 60+ in the USA for
whom ‘growth’ and ‘dispersion’ factors accounted for respectively 14 and 12 percent
of overall mobility. Consequently, if one looks only at the ‘exchange’ component to
assess pure mobility, mobility is no more decreasing with age. In all countries, it
is in the 46-59 age group that pure mobility was the highest and in the 26-45 age
group that it was the lowest.
4 Conclusion
This paper is a contribution to the study of income mobility. The contribution is
twofold. Firstly, a decomposition is suggested to look at what lies behind income
mobility to help disentangle the impact of rerankings, broadly interpreted as re-
ﬂecting the competition among agents over time, from (anonymous) distributional
changes reﬂecting the change in the economic environment within which agents be-
have. The central argument is that any mobility index can be decomposed into
two main factors: The mobility induced by a change in the shape of the marginal
distribution of incomes and the mobility induced by a reranking of individuals in
the income pecking order. This corresponds to the distinction between ‘exchange’
and ‘structural’ mobility introduced in the early eighties in the literature on income
mobility. The paper revisits such an approach by showing how a straightforward
counterfactual approach, possibly combined with a Shapley-Owen algorithm, can
be used to estimate the factor contributions in a general framework applicable to
a broad class of mobility indices. Furthermore a decomposition of the ‘structural’
population. There is a hard to interpret residual reﬂecting the degree to which the positions
held by the various subgroups in the distribution vary from one time period to the next. The
residual term disappears only if the set of ranks occupied by members of each group in the overall
distribution is not altered during the process of moving from one distribution to the next.
19factor into two elements is introduced: The mobility induced by a growth (or con-
traction) of the economy and the mobility induced by a change in the dispersion of
incomes.
Secondly, new empirical evidence showing both the relevance and feasibility
of the advocated approach is reported. Income mobility within OECD countries
has received increasing attention over the last decade following the development of
panel data bases. The diversity of approaches makes it diﬃcult to compare diﬀerent
studies but some features are now well documented. A particularly surprising result
is the low degree of income mobility in the USA. This surprising result disappears in
our analysis where one focuses on the ‘income movement’ aspect of income mobility
as measured by Fields & Ok (1999b) indices. The reported estimates pertaining to
the 1985-1997 time period rank the USA above Western Germany and Belgium by
decreasing order of income mobility –a result coherent with diﬀerences in economic
institutions–. It is shown that although ‘structural’ factors may have a signiﬁcant
impact on income movements, it is ‘exchange’ mobility that accounts for most
(about two thirds to three quarters) of the observed mobility in all three countries.
It is the re-ordering of individuals in the income pecking order that is the major
source of income variability. A stable marginal income distribution must therefore
not be mis-interpreted as reﬂecting an economy in stasis.
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